Sporozoites of mammalian malaria: attachment to, interiorization and fate within macrophages.
Sporozoites of Plasmodium berghei and Plasmodium knowlesi, incubated in normal serum readily interact with peritoneal macrophages of mice or rhesus monkeys, respectively. Interiorization of the sporozoite requires that both serum and macrophages be obtained from an animal susceptible to infection by the malaria parasite. Serum requirements for sporozoite attachment to the macrophage are less specific. Phagocytosis is not essential for the parasites to become intracellular. Our findings indicate that active penetration of the sporozites into the macrohages does occur. Antibodies present in the serum of sporozoite-immunized mice are important in determining the fate of both the intracellular sporozoites and the macrophages containing the parasite. Sporozoites coated with antibodies degenerate within vacuoles of the macrophages, which have no morphologic alteration. Sporozoites incubated in normal serum do not degenerate within macrophages, but the parasitized macrophages become morphologically altered and are destroyed. Preliminary experiments indicate that sporozoites appear to interact with rat Kupffer cells in the same way as with the peritoneal mouse macrophages. It is postulated that Kupffer cells play a dual role in sporozoite-host cell interaction. In normal animals these cells might serve to localize the sporozoites in the immediate vicinity of the hepatocytes. In the immunized animals, macrophages would remove and destroy the antibody-coated parasites, thus contributing to sporozoite-induced resistance.